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(54) HYBRID RECORDING AND REPRODUCING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To instantaneously perform 
repeated reproduction of a recorded information signal 
while keeping continuous recording of an information 
signal without interruption. 

SOLUTION: When a repeat reproduction mode is 
specified from an operating panel 108 at the time of 
recording a video signal on a magnetic tape in a VTR 1 02 
and cyclically overwriting a video signal on a magnetic 
disk in a HDD 105, a repeated reproduction command is 
issued to an HDD controller 106 by a system controller 
107. When the repeat reproduction range and 
reproduction speed are specified from the operating 
panel 108, the specific information is sent via the system 
controller 107 to the HDD controller 106. The HDD 105 
is controlled by the HDD controller 106 to 
instantaneously access a leading position of the 
repeated reproduction range on the magnetic disk, so as 
to perform its repeated reproduction at the specified 
reproduction speed. 
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[0 007] ^ ^ - 

[Problem to be Solved by the Invention] *' 

According to the conventional hybrid recording and 
reproducing apparatus stated above, a moving picture part 
recorded on the video disk is the first few-minute part 
of each program. Due to this , if a scene which occurs after 
the few minutes of time is to be reproduced (or subjected 
to repeated reproduction) , the continuous recording of 
events (pictures or images) on the video tape, which 
recording is conducted simultaneously, is required to be 
temporarily interrupted. This is because the scene is not 
recorded on the video disk. Also, at this moment, it is 
necessary to access the video tape and it is, therefore, 
impossible to instantaneously access the leading portion 
of the target scene. 
[0008] 

The present invention has been made to solve the 
above-stated problem. It is an object of the present 
invention to provide a hybrid recording and reproducing 
apparatus capable of instantaneously, repeatedly 
reproducing a scene which occurs during events while keeping 
the continuous recording of the events. 
[0009] 

[Means of Solving the Problems] 



To attain this object, a hybrid recording and 
reproducing apparatus according to the present invention 
is characterized by comprising: a first recording medium, 
which an information signal is recorded on and reproduced 
from, while being sequentially accessed; a second recording 
medium, which the information signal is recorded on or 
reproduced from, while being randomly accessed ; sequential 
access recording and reproducing means of sequentially 
accessing said first recording medium, and for recording 
or reproducing the information signal; and random access 
recording and reproducing means of randomly accessing said 
second recording medium, and for recording or reproducing 
the information signal, and characterized in that said 
random access recording and reproducingmeans has a function 
to cyclically overwrite-records said information signal 
on entire areas of the second re cor ding medium , and a function 
to reproduce the information signal recorded on said second 
recording medium at a desired speed. 
[0010] 

Also, a hybrid recording and reproducing apparatus 
according to the present invention is characterized by 
comprising: a first recording medium , which an information 
signal is recorded on or reproduced from, while being 
sequentially accessed; a second recording medium, which 
the information signal is recorded on or reproduced from, 




while being randomly accessed; sequential access recording 
and reproducing means of sequentially accessing said firsts 
recording medium, and for recording or reproducing the 
information signal; and random access recording and 
reproducing means of randomly accessing said second 
recording medium, and for recording or reproducing the 
information signal, and characterized in that when said 
sequential access recording and reproducing means stops 
recording the information signal on said first recording 
medium, the random access recording and reproducing means 
cyclically overwrite- records the information signal on said 
second recording medium; and when said sequential access 
recording and reproducing means starts recording the 
information signal, the random access recording and 
reproducing means stops recording the information signal 
on said second recording medium. 
[0011] 

The hybrid recording and reproducing apparatus is 
characterized in that the random access recording and 
reproducing means cyclically overwrite-records the 
information signal on said second recording medium; if a 
start point and an end point are designated, the random 
access recording and reproducing means holds the recorded 
information signal between the start point and the end point 
designated and cyclically overwrite-records the 

3 




information signal in areas other than an area in which 
the information .signal is held, or if marking designation 
is made, the random access recording and reproducing means 
holds the information signal recorded in a predetermined 
range including a marking point and cyclically 
overwrite-records the information signal in areas other 
than an area in which the information signal is held. 
[0012] 

The hybrid recording and reproducing apparatus is 
characterized in that a recording area of the second 
recording medium is constituted out of a temporary area 
and a storage area; the random access recording and 
reproducing means cyclically overwrite-records the 
information signal in the temporary area on said second 
recording medium, and if a start point and an end point 
are designated, the random access recording and reproducing 
means duplicate the information signal recorded between 
the start point and the end point into the storage area 
of said second recording medium, or the random access 
recording and reproducing means cyclically 
overwrite-records the information signal in the temporary 
area of said second recording medium, and if marking 
designation is made, the random access recording and 
reproducing means duplicates the information signal 
recorded in a predetermined range including a marking point 
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into the storage area of said second recording medium. • 

[0013] .... .. - 

The hybrid recording and reproducing apparatus is 
characterized in that the random access recording and 
reproducing means cyclically overwrite-records the signal 
information in a first area of said second recording medium 
divided into n areas (where n is an integer equal to or 
greater than 2) , and if marking designation is made, the 
random access recording and reproducing means 
instantaneously, cyclically overwrite-records the 
information signal in areas of said second recording medium 
other than said first area. 

[0014] 

Further, the hybrid recording and reproducing 
apparatus is characterized in that the random access 
recording and reproducing means cyclically 
overwrite-records the signal information in a first area 
of said second recording medium divided into n areas (where 
n is an integer equal to or greater than 2) , and if marking 
designation is made, the random access recording and 
reproducing means cyclically overwrite-records the 
information signal in areas of said second recording medium 
other than said first area after continuing recording the 
information signal up to a terminal end of said first area. 
[0015] 
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Moreover, the hybrid recording and reproducing 
apparatus is character izd'<3 Jjl fn that the random access 
recording. and reproducing ' means cyclically 
overwrite-records the information signal using m areas 
(where m is an integer equal to or greater than 2) 
constituting a first block out of n blocks (where n is an 
integer equal to or greater than 2) , said second recording 
medium divided into the n blocks , and if marking designation 
is made, the random access recording and reproducing means 
cyclically overwrite-records the information signal using 
the m areas constituting the blocks of said second recording 
medium other than the first block. 
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fcfs-^&Efirt-sswKT** * * ^is^ffig ^Rffix 

LTv^o 0 6tr^-rj: oicftM t = 0<DB#,&-?. VT 
R 1 0 2 lia*^— ^Icefcftft-S-SrEft L"C*3 0 , B»HJ 
O&i® i i t> KSWfc«*S: v'— <ir > v^ufclEft tt V ^ 
So HDD 1 0 5&V$m<0&T&t k fcfc^ 

te^«*sr«»»K: e» u-c v 

[00 3 7] t =T*^>«FjjS"C»^-*/U 108^ 

DDnyhn-yl 0 6 izm&T** * * ±.X<DW>mtLW. 
SrK*U HDDnyhn-710 6Ji^J t =T 4 co 

v'^r-AnV' ha — ^ i 0 7ftHDD^> hn-7l0 

X*Jb^©EJWft««:E«1-*. 
[00 3 8] ^<^m, B#*J t =T B <O^T?lWp/^^ 
l 0 8^fe»jfeSr»^i-5i:, y^rA^yFD-7 1 
0 7liHDD3yha-7 1 0 6 dSSftT^ X ? ±X*(D 
IS«ffi«S:Sf3jtb, HDD3Vhn-7l0 6fi^Jt 

5 0 i/XfA3yFa-7l0 7ll HDD^ y Fn — 
7 10 6 ^fe-A/jStbfcWJa t =T e <oW^{c:*5it5« 

* ±x<Dmm&m* -eQk«H a fztE^ s 
<o±«#E»^jh3^^K*asa-rso 0 6 (b) ^ 

■*-J;5M, r KSrSltftHDD 3> h n - 9 1 

0 6tt, HDD 1 0 5 3S«#m x «^«*T?* 

to o 3 9] K±oR?a^&t^5 «t ^mmm 

««{-E»£nfcB^«*S:HDD 1 0 5 fc«fi£Lftj&S 

[0040] fc*5, *llJte«^B^c*5v^-cf4, ^>"> 



DAT, 7^n7^t^ESS4^gl:DV.D4iX 
[0 0 4 1] KT, **W^»4<Z)IHBEf»lcov^rK 

3ffi08M6SrHDDir«S-r3r iisa*bV\ ^4 CO 
[0 0 4 2] *«W<0»4«3||lfi«lB^*5Jt«^>r^y 

t><Z>fi, ^f^3yhn-7l0 7/ t :tm6 o 
[0 0 4 3] 0 7 (a) 14, ^SSiVTRl 0 2^ 

LT*5 9. 0-7 (b) Ml, «PBaigiHDD10 5*ft 
•ft^MBSrt-fiflJ&tf'-f ^ * oEftiSKIE i <o§§^ 

t r i o 2 i-xm^-zfi^mm^-^mu it^ 19 . m 

HDDlOSIi^Siiir^tl^ flg«K 
[0044] B#£iJ t =T 6 ^fefi-e^^^ 108^ 

iiHDD3>hn-7 1 0 6tzM$x7*^ *?±-e<Dmm. 

fig^:^*L, HDD = yho-7l0 6fi^Jt=T 
eCO^ICfe^saft^^^^i^^EJftffiflMpSrffi 
tj-t&o WAayho- 9 1 0 7f4HDD=i>hci 
— 7 1 0 6^feAASttfcWpJa t =T s C0^i-i3i-tS 

Ha«rE«E*Jxfc^«»©±»#E»*Jfc3^v K«r 

^m-TSo 0 7 (b) J:5tc:> r©3^^K«ra 

tffcHDD^ V h a — 7 1 0 6tt, HDD 1 0 5 

^^i|gH 2 ^^^^«-C® X M K»Mfc« » £ E^ 

[0045] fiJLi^Rw^fettod^ist-, &mmm 
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DAT, 9V^T^-fe^lB«S^aS:DVD*4r-e 
[0 0 4 7] WT, *«WO|R5 0|llfi»JI8^ov^rR 
LT:fct^SS^&J:»#|Efti-5;r HDDtrfS 

ttiSfcS, Sot, -o^W^HDDi:«#t5i 

[0 0 4 8] **«<0»5<OHlfi»a^*5^5^yy 
yKIEftiltSllOtliH:, *3 0«K»tR"C*'Lfc 
H5 tmm— -C*>9, *ft<5<Ott, HDDlOS^fBS 

«Eff-c*>s««7 f ^ * ^ ^ ^7 y mmz 

n— 7 1 0 70*:tttffc« 0 

[0 0 4 9] (a) te, l*BftIiVTRl 0 2^ 

- :/ JwWftfll*SrK»t- S «Mfc« t <t> Nfl* «:« 
lt*J^ i8 (b) «U SfHftiliHDD10 5dq8 

LTV^ 0 H8J^fJ: 51-, t = 0 <db£,&T\ V 
TRl 0 2tt«ft^-^lCBMk«H5-S:lB«tUT*5!J, B» 

v><5„ hdd i o 5&&fm<7>mmt 1 tj^ 

[00 5 0] mn t =T T OfiF^C-e»^^/u 108^ 
&*fc£4:Jfj£-t-5 <h, ^fAa^ h n — 7 l 0 7J2H 
DD^yh n — ^ 10 6 {JUB&Ct^ * ^ (DT^tf? V 
tt^<0l2»ffi«S:K3ftU HDD^V ha — 7 l 0 6f* 

0 7liHDD3yFP-7 1 0 6d>&A*£*bfc«?#J t 

=TT<Dm&\z&tf%m^j x?<Dy^>>7$9 vm$zx 

[00 5 1] ^<Z>m, t ^Ta^^^TM^^^ 



1.0 8^e>»^SrJfSrSi:, ^f^nyhn-yl 

0 7{j:HDD^y Fn-710 6 MJfcft^-f X # (O^r^" 
2K7y|B«-T?(0|5»tellS:»*U HDDnyFn-7 

1 o 6 tt^ia t =Ta<D&Mi£-&if- : z>m%L7 : '< *#<dt 

n — 5 l 0 7ttHDD3^hD-7';iO 6 *>6A**tt 

^■rSra^^KSraiai-t-So 0 8 (b) K*-*-J;3fc:* 
r^^-^V KSrS^fcHDD^V hn- 7 1 0 6 12, H 

ddio 5 $mwr y«*-e<o««H 

¥U »«^^^^^^>-*7y««K8fc««#-Srfliai 
[0 0 5 2] K±ORH^btbW±5K, 15^ 

iS«Ufc«j«^(R#Sixs. Sot, ««7*-f;**o« 
s«««w«#snTv^5s«RS: y tr— m^-raiR, h 

DDI 0 5^r^-fe^3*flE3ft«i»v^»^Jc:t. ?¥£R«fc*$ 

[0053] **3, ^mmmm^^^x^ *s—>ns*/ 

L-ClftML^s, rtittRWSr-t- 5±t?fcd»5^i-< 
DAT, 7V^A7^t^E&M^DVD4^ 

[0054] ar, *«w<o*6ojsifi»iBteov^'CK 

^-r^o *35^oiB6oiij«»iiiicteJt5^>r^y^ k 

^B&l^— T?*>0, R45W HDD 1 0 5<Of5g:j«#: 

9 1 0 7fcitT?fo^ 0 
[0 0 5 5] M 9 ( a ) fl, 6Wi:VTR 102# 

LT*5 9, 0 9 (b) ft. WPWaififcHDDl 0 535S«* 

U-CV^^ 0 U9[cffJ: pfc, t =0<OWfjSt?, V 

t r 1 0 2 ftwft^— ^fcwwt-g-tiaak , « 

IBoSKflt 4: h\cmkm*&i'—r>i'*Mz.&»\*X 
V^S 0 HDD10 5ttWIB<Oft§i:ttK, 
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CJ:ot^ ^ h <Dmm&&$3tlZ> r £ £gSlt "T 5 # 5^ 

[B2] (a) li**W<o*i<c»|tlfi?gJ8^*3V^T, B£ 

<fcflt£OBMR«r*-*-B 
(b) »*«W^JBiogO(S»*^dav^-c, ttlKMKAJ: 
HDD -^SrlBft-T -r * * ^E»ffi«i 

[B4] (a) itt&m<Dm2<Dmm&mz&^x* 

(b) W:*»W^o*2<^>la6?B*{^:*5V^T, E«fIQ&ifi£: 

hdd^ «H»«-g- 4rfa«f a ;* ^ cote^fi:© £ 

[El 6] (a) ittftW<Dm3<DM1&Mm^&\,^X, fip 

(b) Ht*»W<OJK3©*16»«fc*5V^-C, NfflBSilJ: 
HDD dS8Wfc«#S:IBft*f SmftT* -f * * cofEftttfi £ 

IB 7] (a) tt*»9^0»4<0*16®tt^*5V^r, fl# 

ffi*4:<OBB««r*^-B 
(b) tt^BW0JB4 0Sa6«ffl(c*5V^T, ttmsa* 




4#§B¥9 - 1 3 9 0 0 9 

HDD ^Wrfftft-S-tlBftt-aaftl^-f * * *>!B»ffi« i 

oB8«S:*-rB 
[B8] (a) tt**WO»5 0jt*?Bffi(C*3V^. B# 

fitafcoHfllSr^B 

(b) tt*«M^K5©jOfi»«jr*5V^r, B»m8i|j: 
HDD lEftt" *««^ -r * ^ otE«ffi« i: 

IB 9] (a) li*38WO*6 0Wfi«lBfc*3lr^r, ^ 

ffi«i<Z)Ba«Sr*-J-B 

(b) tt*«M^»6<o|il|||«llBfc*3V^-c. WmiSifij: 
HDD^BMfcft-^-SriaJW-asata^-f ^<Of5^ffig£: 

[BIO] (a) H*»W<0*7 0*»»ttlC*5V^, 

(b) Wt*«M^JB7<oSllfi?gli*c:*3V^r, KmeiSi: 
HDD d*8feffem -^4rlE®i- -f ^ ^ cOfB^ffifi t 

[Bll] (a) «:*^^<D^8 0Hifi^(c:ioV^r. 
WWttiBi VTR^^ft^felE^aa^-^E 
«ft«fc«>BB««:*i-B 

(b) tt**WOJB8<0|tlfi«ffl^*3V^-C, B»m&iB<h 
HDDas8fe&«*SrE«^5««7*-f ^ ^coiE^ffig^ 
©BB«S:*i-B 

[B12] (a) W:**W<0*9 0ltJfi«l!S[^*5V^-C, 

hdd^ stie**- a * * commizw t 

<DB«S:*-f-B 

10 1 ^-^r>v--Y/UT^ir^fB®^^ 

10 2 VTR 

10 3 VTR^y 

104 9^AT^-fe*!SfitfS£^II; 

105 HDD 

10 6 HDD^y hn — 7 

107 i/7Ti»3^ho-7 

10 8 &fts<*/U 



& 
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fcg (END) 'Mp]j&>o'T\ Iicom 3? 2 CO®:®, 
^3co^«, • • • £«fto«#fc^*#«£ftTV^ 

fc»ffr& s S*Sfc«>tt:. ^rA3yhn-7 1 0 7K'.:"';«i 
W"T?S>S 0 . .'" ~ • 

[0 0 6 7] mi 1 (a) .fit, 'SMBSiBi: VTR 1 0 2 

lLtfc^> 01 1 (b) fi, ^FagB^HDDlOS 

SrSLTV^ 0 HI lt^i-<t 5tC fl#*I t = 0 <OB*£ 
r% vtri o 2 na^:^— r^^if^-^IE^LT^ 

ftLTV^ 0 *fc. HDD 1 0 5fi#BB<OjBiBi: t t 

[0 0 6 8] B$»J t^Tn^^tSM^ 108^ 
teHDD^V hP-7i0 6l:, HDDlOS^SlO 

HI 1 (b) iC^-Ti: 
S^i^^^K^SttfcHDD^yha-^l 0 6 
HDD 1 0 5is«10«*<Z>»«*-eJi*#tE»S: 

j: 5«m-«. mi lH©«m ft 

[0 0 6 9] K±o»S^bib^5J:-5lc, *HJfe» 

[0070] **3, *si*»iBtw*s^-cfii:. v-> 

DAT, 9v^^T^-fe^lS*l¥^aSrDVDftir-t? 
[0 0 7 1] HT, *»WO»9 0*lH»ffl»i:ov^'CR 

ae»i?*36«<o«fiKtt, ft i <z>nmBm-en* ufcB 1 



i: 9 . »*5<Ofi, HDD 1 0 SOlEftjHEflc 

^fc38^^*^aS3fcffitt:« (START) 

(END) — fa^oT, *l^oy^ ft2<£>:/ 
v ??, ft 3 CD:/ n - - - iSftO^P y^K^ 

com^MIB t WiYffrmte 3 cote, ^n^yM- 

710 7»tt?&5 0 
[0072] H 1 2 (a) te, NrlH&ifi £ V T R 1 0 2 

*L"C*3 5, HI 1 2 (b) te, WHBaiii:HDD 1 0 5 



^ttv^o hi 2\c7^-rxo^ &fMt = o<DmM. 

X% VTRI 0 2(±««^— r{Z8*«fS#S:E»Lr*3~ 

^tri^o hdd i o s&mm<o&Mt t fe 

[0 0 7 3] P$£J t =T 12 W^t*iff/^;W 108^. 
b^—^^yf^fei-Z} ^rA^yhn-7 10 7 
I1HDD 3 v h n — 7 1 0 6 (£^f"L"t\ HDD 10 5^. 

t5 0 eii 2 (b) (c^-r^ 9 (-> rc^is^yu ^z^^- 

tb^-^V KSrS«tfcHDD = >- Fa- 7 1 0 6 te, HD 
D 1 0 5*mm t = T 13 <DB#j£^fBftLTV^«#; 1- 

*2©^oy^^iiatw^«aitt^^{s*©ji# 

[0 0 7 4] KJKOttW^fetfc^SJ;^^, 
y 5 J: 5 4«>ift*a3a4r# 5 

[0 0 7 5] **3, **»IS»ffifc^-C«:, Jr^V 

DAT. 7^T^tX|S®S^S^DVD/i^'C 
«*L-"CfcPI««5a*A s #&ixSo 4^, ^^^^^ 

V\ 
[0 0 7 6] 




E»LTV^ 0 
[0 0 5 6] B**J t = T 9 <D!$jg<Vlikft'**/l' 108^ 
*>ymfc-f-Z>t, ^fA3yhD-7l0 7 

(±HDDny i o 6i;iST^Pry^7 

9 y«*^E«{fc«*aj^3o '>^^fd- 

9 10 7liHDD=iyhn-7 1 0 6 a>6> A* SttfcB* 

[00 5 7] M9 (b) (r^-T J: rco^-^^K^: 
gitfcHDD^V hn-7l06lt HDD10 5M 

[0 0 5 8] K±<ORHd»&t>to*»SJ:5K, 

^^^o^#®i^tc:«:#^i^-cv^^i^^^y t*- hS4t 
SR^tt, HDD 1 0 5©T^*3Sfta*iB^»&ic: 

[0 0 5 9] ft*3, *l£te7^i£*5V>-Ctt, 
EfikW^SkSrHDD, EflS£t-SfS^£BM6ffi^£ 

DAT, 7V#'Ar^ir^lB»S**il*DVDftif'C 

Mitt w»©3»*3fts» & na. 

[006 0] JKT, #3iejC0fS 7 <0**®ffil£O^-Cft 
U T *3 # -fc v NRft Sr«« -r ;* ^ ±©l«ft««i:«# 

amm-sri^ ^vaK^ywsa^feflftflFW*^*^ 

fa) ^»»*ii:*:t)-r5iKSfi6 s &**, 4&a^«aii:ft 
Li\ *7<o||*«ffificco < fc5ftr:i:S:'5r«Bi:-rst 

[0 0 6 1] ««<0»7 0jW«»Ci3lt5yN>r^y 

Hi -kKia— -CfcD, »)fc5<Of±, HDDIOS^IES 
ftCfle^fcsa^-r^^^IHffia (START) 




) #^^9- 13 9 0 0 9 

mm&w: (end) ^^o-c, ii^m 
7fcttr*foa 0 . 

[0062] 010 (a) NrBBSiaiVTR 1 0 2 
*LT*30, Hi 10 (b) I3\ «rB8aiHDD105 

-C, VTR1 0 attK^^-^tCllBMfcft-S-SrlESLTfc 
SL-CV^3 0 HDD10 5W^gI^^t) 

[0 0 6 3] t =Tio<Of$J&T*ilkfts<*/l> 108^ 

7l07(iHDDnyhn-7i06i^ HDD 1 0 5 

3ltH-r5o Hi 0 (b) K^-f-J;5fc:, HDD^yhn 

-9io 6 w\ mmm^m^^^ v^m^m t = 

i >£SS*§S£ jg l & JB 2 oflttlc&S J: 5 #JSP"T 

5o # 1 o b«>«-i*h\ fBio««rtoifr* 

^tf©*&4:K«K:L-t\ flSREfltt-&Mfi«r#3 4> 

**r»#r * ^ 4: * HTtti ft*. 
[0 0 6 4] eiJboKMd*fet>to34>SJ:5K, efc£tfg-S§- 

^^^^ytitt^bffir^wis^^-r 

* -J: 5 ft«»ft«a«r# 0 Z. t ft < , 

So 

[0 0 6 5] ftib\ *HM»ttJ£*5^Tfi, V^yv' 

->~Jr>">^/UT^'fe^E»W*#a«r 
DAT, 5>yAT^-fe^E*l?^gl:S:DVDftif-C 

[0066] sit. *&m<Dm8<Dnmj&miz<>^xR 

W-fZ>« *«W©»8©***ttlCl*5tt«^^ r y jy K 
SESS^f^li^ * l co^iS^-c^ t/c@ l 
bti&m— -Cfc 1 ?. ^ft^cOfi, HDDIOS^ESI* 
T*>S«ft7 ? -r^^* s 3feffiffi« (START) 
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f£ i oT>f h OEfiWSifeSHxS - i £B£ijL-C# 5^ 

* KSE«WS£SS«4r*#fc-CSS. 
[B9<affi¥ftK9n 

■[Hi] *»«<o» l (0*t«il:*3it5wy y y K 
aE*W±36«<c>:/ n sy 

[B2] (a) itt§&w<om i (ommMmtzte^x , m 

(b) «t*38W<^JISl<oSHfc**^i3V^T, ttfltMKI* 
HDD dS|fcf6{S-S-SrE«-f S fl^T* -f ;* ^ <z>E»ffi« £ 

[B4] (a) fi*^P^^m2^H^^E^ioV^'r. B# 
t VT R#I^«**IB1^^«*^— ^OE» 

(b) Wt*3BW^iB2<©36*»«^*5V^-C, #m&ifi£ 
HDD tfVkmm-^r £ KOrt % «ft7* <DW®mM t 

[B6] (a) tt**M<0»3©*lft«*g^*5l^-C, S# 
IRiBift £ V T R *eMfc«»«rE»r * - ^©E» 

(b) tt*»W©*3«>56»»||^*iV^-C, ^FlRIftiBki: 
HDD dSttftm-^SrEftf-saftT'-f * ^ ©Bftffiti: 

[El 7] (a) fi*«|i^O»4 0*l(S»»^*5V^. fip 
M«iai VTRdSB^fl^Eft^sa^T 1 — ^E» 
ffi«£<©BB«S:*-*-H 

(b) tt*3BW<D*4(OjaS»«K*3V^-C, BftftGiJ: 



HD DdS8Mft« -S§-«:E«-r aflMtT* *f * ^ <OE*ffi«i: 
IB8] "(a) »±**M^JB5<0||lfi«ffllC*5V^T, B£ 

raeia t v t R^mftff #*E^*«*^t>%jfeft 

(b) tt*38W^IS 5 <0**^^ 
HD D^ttff ^^ISSt ^ ^ (Dmm&W: t 

IB9] (a) f«fi^l6(D|IWil:^^r, B$ 
WSili VT RiseMftW^ftEfiH-saSlT 1 — ^OE« 

(b) tt**M^!K6<!0|ll(6?Bll8^i3V^-c, «HH&i»£ 
HDD#Rft(ft4iafttS8ftf>r * ^ ^E^&B 4: 

[BIO] (a) tt**W^«7(0|ttt»*^*5V^r, 
H*IB«ifl <t V T RdSR«« ^$:E®t5^T-^E 

(b) Ht*»«<o»7<o*ii»*K*3v^r. B»m&»£ 

HDD asssMfcff-g- «r EfiW" 5 ^ ;* ^ <z>E«ffi« i 

[011] ( a ) tt**9i<Z>3S 8 ©IBBfi««^i3V^r , 
ttRMEl £ V T Ra*^m#&E»^*««^— :/<DE 

(b) f««W<D*8<olWlS*llitc*5V^, ^IDISlj: 
HDD^ts^ft^SrEft^^flK^-f ^^<OE»ffi«i 

[Hi 2] (a) tt**W^»9<73|tlfi«*8C*3V^, 

*IB«ai:VTRds^«*feE<W-*««y--^ , OE 
ftttft©Bl«t*tB 

(b) tt**w^SR9<onifi»iiS{-*5v^-c. ^mea^ 

HDDdSB**«#S:Eft^«««^ f w'^^^E«ffl:tti 

[*j*<0Bwn 

10 1 5r>->^r/ur^-fe^E»S^^S 

10 2 VT R 

10 3 VTR3yhn-7 

1 0 4 7y^7^t7Sg^t^ 

10 5 HDD 

10 6 HDD^y 

107 ^fA3Vha-7 

10 8 ffctfE^*^ 
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[Hi] 



101 



VTR 




VTR 






102 


—I— 

103 



105 

— f- 




106 

—t— 


HOD 




HDD 








/ 
104 





107 



108 







***** 





[1212] 



VTR 



(a) 




9lfffl:t 



HDD 
END 



(b) 



START. 




[B3] 



101 



VTR 




VTR 







102 



103 



107 

jL 



105 



106 



HDD 




HDD 







108 



104 
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ms] 



.a) 




HDD 

END 



START 



B*M:t 





L 1 ■ 

I I 

1 | 




!."•£: 







T 7 Ta 



3*M:t 



[0 91 



VTR 




HDD 

END 



* 
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[BIO] 



(a) 



(b) 



VTR 




0*|«st 



[Ell l] 



VTR 
Eflfcttflb 



B»Bst 
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[012] 



(a) 



VTR 



HDD 
END 



(b) 



START 




B»B:t 



H$M:t 



;' 



